REMARKS 



Claim 1 remains in the application. Claim 1 has been amended. 
Claims 19, 20, 26, and 27 have been canceled. Claim 30 has been 
added. The subject matter of claims 26 and 27 will be re-inserted in a 
divisional application containing original claims 21 and 22. 
Reconsideration of this application, as amended, is respectfully requested. 

Claim 1 has been amended to include the phrase M at least one" so 
that the final clause conforms to clauses a), c), and d). Claim 1 has been 
further amended to specify that all of the steps of the method are carried 
out in aqueous medium. Support for this amendment can be found at 
page 5, paragraph 0023 of the specification. Claim 30 has been added to 
specify that the molecular weight of the First Macromolecule is at least 
2,000 daltons. The remainder of the subject matter of claim 30 is identical 
to the subject matter of claim 1, as filed in the AMENDMENT AND 
RESPONSE filed December 16, 2004. Support for this amendment can 
be found at page 16, paragraph 0055 of the specification and in 
paragraphs 0037, 0049, 0050, 0051, 0052, 0056, 0060 of the 
specification, as described in the AMENDMENT AND RESPONSE filed 
December 16, 2004 . 

Claim 1 stands rejected under 35 U. S. C. §1 02(e) as being 
anticipated by Yu et al. (U. S. 6,492,105). This rejection is respectfully 
traversed for the following reasons. 

Yu et al., U. S. Patent No. 6,492,105 (hereinafter 'Yu et al. M ), discloses 
polypeptide binding molecules prepared using solid phase peptide synthesis. 
Solid-phase synthesis begins at the carboxy-terminus of the putative 
polypeptide by coupling a protected amino acid to a suitable resin, which 
reacts with the carboxy group of the C-terminal amino acid to form a bond that 
is readily cleaved later, such as a halomethyl resin, hydroxymethyl resin, 
aminomethyl resin, benzhydrylamine resin, or t-alkyloxycarbonyl-hydrazide 
resin. After removal of the a-amino protecting group with, for example, 
trifluoroacetic acid in methylene chloride and neutralizing in, for example, 
TEA, the next cycle in synthesis is ready to proceed. The remaining a-amino 
and, if necessary, side-chain-protected amino acids are then coupled 
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sequentially in the desired order by condensation to obtain an intermediate 
compound connected to the resin. After the desired amino acid sequence has 
been completed, the intermediate polypeptide is removed from the resin 
support by treatment with a reagent, such as liquid HF and one or more thio- 
containing scavengers, which not only cleaves the polypeptide from the resin, 
but also cleaves all the remaining side-chain protecting groups. Following HF 
cleavage, the protein sequence is washed with ether, transferred to a large 
volume of dilute acetic acid, and stirred at pH adjusted to about 8.0 with 
ammonium hydroxide. Upon pH adjustment, the polypeptide takes its desired 
conformational arrangement. 

Although Yu et al., at column 12, lines 61-63, discloses the presence of 
a covalent bond between an amino acid (which the Examiner has deemed 
analogous to the First Macromolecule recited in claim 1 of the present 
application) and another amino acid (which the Examiner has deemed 
analogous to the Second Macromolecule recited in claim 1 of the present 
application), Yu et al. is merely describing a conventional variant of 
synthesizing a polypeptide in which a preformed oligopeptide is coupled to a 
growing solid phase polypeptide chain in order to produce a longer, but still 
conventional, polypeptide chain. The synthesis described in Yu et al. is 
carried out under conditions that are substantially different from those 
conditions employed in the method of the present invention, with the result 
that the composition produced by the method described in Yu et al. is 
substantially different from the composition produced by the method of the 
present invention. 

According to Yu et al., hydrazide-containing peptides were immobilized 
by facilitating hydazone bond formation, the GI-1 and -2 peptides were 
immobilized via reductive amination using NaCNBH 3 . The nine peptides were 
evaluated by affinity chromatography for their ability to capture the 
REFACTO® described in Example I, under specific binding and release 
conditions. See column 18, line 67 through column 19, line 3 and column 19, 
lines 9-1 1 of Yu et al. REFACTO® is a recombinantly produced factor VIIMike 
polypeptide consisting of two segments of human factor VIII. See column 15, 
lines 3-10 of Yu et al. 
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The hydrazide-containing peptide is considered to be the first 
macromolecule, while the recombinantly produced factor VII Mike polypeptide 
consisting of two segments of human factor VIII for which the hydrazide- 
containing peptide has binding affinity is considered to be the second 
macromolecule. The method described in Yu et al. uses this binding affinity to 
isolate the factor Vlll-like polypeptide from a complex mixture by binding the 
factor Vlll-like polypeptide to a hydrazide-containing peptide immobilized on a 
solid support, and then releasing the factor Vlll-like polypeptide by disruption 
of the bond between the factor Vlll-like polypeptide and hydrazide-containing 
peptide. Yu et al. does not disclose or suggest that the bond to be disrupted 
is the bond that links the hydrazide-containing peptide to the solid support. In 
fact, the release conditions are specifically chosen in order to dissociate the 
hydrazide-containing polypeptide bound to the solid support from the factor 
Vlll-like polypeptide, as pointed out in column 8, lines 15-44 of Yu et al. 
Further, in Example III, Yu et al. demonstrates that the solid support linked via 
hydrazone groups to several polypeptides shows binding and release of the 
factor Vlll-like polypeptide. Yu et al. then shows that the solid support can be 
successfully reused without further exposure to the hydrazide-containing 
peptide, thereby showing that the peptide-hydrazone linkage to the solid 
support remains intact through the binding, elution, and washing steps 
described in Yu et al. 

In contrast, in the method of the present invention, the linkage targeted 
for disruption is the linkage between the solid support and the complex 
comprising the First Macromolecule and the at least one Second 
Macromolecule. For this reason, it is submitted that Yu et al. does anticipate 
claim 1 of the present application. 

Claims 19 and 20 stand rejected under 35 U. S. C. §1 03(a) as being 
unpatentable over Yu et al. (U. S. 6,492,105). Claims 19 and 20 have been 
canceled. 

Claims 1,19, and 20 stand rejected under 35 U. S. C. §1 02(e) as being 
anticipated by Schwartz (U. S. 2003/0013857 A1). This rejection is 
respectfully traversed for the following reasons. 

Schwartz, U.S. Patent Application Publication 2003/0013857 A1 
(hereinafter M Schwartz ,, ), discloses modified solid supports that include solid 
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supports that have been modified by reaction with a bifunctional reagent that 
possess a hydrazine or oxyamino group. These modified solid supports are 
useful in immobilization of biomolecules that possess or are modified to 
possess a carbonyl group. In one embodiment, aliphatic bifunctional 
hydrazide reagents are provided. These reagents include a cleavable bond 
for further manipulation. Cleavable bonds include, but are not limited to, acid 
cleavable, photocleavable and disulfide bonds. 

In Schwartz, paragraph 01 10 describes the use of cleavable linkers to 
create a drug-antibody conjugate, which is cleaved by physiological 
processes following endocytosis. Schwartz also refers to the use of cleavable 
disulfide linkages to isolate receptors following covalent linking between a 
ligand and a receptor. Paragraph 01 1 1 of Schwartz describes the use of the 
bifunctional hydrazides to modify biomolecules or carriers in a single step. 
These modified aliphatic hydrazide molecules or carriers can be subsequently 
reacted with carbonyl containing biomolecules, drug, or other therapeutic or 
diagnostic reagent to from a hydrazone that can be cleaved following 
exposure to mild aqueous acid conditions. Paragraph 01 12 of Schwartz 
describes that solid supports such as beads, chromatographic supports or 
surfaces are modified with aliphatic hydazide reagents. Paragraph 01 18 of 
Schwartz describe solid supports modified with the reagents described therein 
so as to allow immobilization of biomolecules that contain a hydrazide group. 
Paragraph 0147 of Schwartz describes hydrazino modified beads for forming 
stable hydrazones when reacted with molecules possessing carbonyl groups. 
Paragraph 01 72 of Schwartz describes hydrazones that are prepared from 
bifunctional hydrazine intermediates by treatment of these compounds with an 
aliphatic aldehyde or ketone to protect the hydrazine as its hydrazone. 
Paragraph 0175 of Schwartz describes conjugates formed by the reaction of 
hydrazine-modified molecules with carbonyl-containing or carbonyl-modified 
molecules, hydrazine-modified molecules with carbonyl-modified surfaces or 
carbonyl-containing or carbonyl-modified molecules with hydrazine-modified 
surfaces. Paragraph 0176 of Schwartz describes the modification of an 
organic soluble natural or synthetic molecule such as a hydrophobic peptide 
in organic solution by direct addition of the protected bifunctional hydrazino 
molecule to an organic soluble compound possessing an amine or thiol 
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substituted moiety. Paragraph 0177 of Schwartz describes the use of the 
reagents described therein to form crosslinks between a wide variety of 
molecules, such as, for example, protein-protein conjugates or protein- 
polymer conjugates. Paragraph 0178 of Schwartz describes the crosslinking 
of conjugated biomolecules by incubation at ambient temperature of a 
hydrazine-modifed biomolecule and a carbonyl-modified biomolecule. 
Paragraph 0179 of Schwartz describes immobilization of biomolecules to 
surfaces using a crosslinking couple by modifying the biomolecule with either 
a hydrazino, oxyamino, or a carbonyl moiety and contacting the modified 
biomolecule to a surface possessing its reactive partner, e.g., a hydrazino or 
oxyamino moiety for a carbonyl-modified biomolecule, or a carbonyl moiety for 
a hydrazino- or oxyamino-modified biomolecule. Paragraph 0180 of Schwartz 
describes oxidation with sodium periodate of the carbohydrate domain of an 
antibody that is not involved in antigen binding to yield aldehyde moieties. 
The aldehyde moieties react directly with hydrazine- or oxyamino-modified 
surfaces to yield a stable covalent linkage in which a large percentage of the 
antibody active sites are available for antigen binding. Paragraph 01 81 of 
Schwartz describes that bisarylhydrazones formed from the reaction of an 
aromatic hydrazine and an aromatic carbonyl exhibit more stability than do 
hydrazones formed from the reaction of aliphatic hydrazines and aliphatic 
carbonyls. Example 17 of Schwartz exemplifies the coupling of hydrazine- 
modified BSA to oxidized dextran. 

Although Schwartz provides a great number of descriptions of 
conjugations between biomolecules and solid supports with cleavable linkers, 
Schwartz does not disclose or suggest a method for preparing a conjugate in 
which (1 ) a first macromolecule is linked to a solid surface through a cleavable 
linker, (2) a second macromolecule is linked to the first macromolecule 
through a non-cleavable linker, and (3) the linker between the solid surface 
and the first macromolecule is cleaved, thereby (4) releasing the conjugate 
consisting of the first macromolecule linked to the second macromolecule by 
means of a non-cleavable linker. For these reasons, Schwartz does not 
anticipate claim 1. 

Claims 19 and 20 have been canceled. 



8 



Claim 1 stands rejected under 35 U. S. C. §1 03(a) as being 
unpatentable over Merrifield (Reference AK of PTO form 1449). This 
rejection is respectfully traversed for the following reasons. 

Merrifield, Solid Phase Peptide Synthesis. I. The 
Synthesis of a Tetrapeptide, Journal of American Chemical Society, USA, 
85, pp. 2149-2154 (July 1963) (hereinafter "Merrifield"), discloses the 
stepwise addition of protected amino acids to a growing peptide chain 
which was bound by a covalent bond to a solid resin particle. This 
provided a procedure whereby reagents and by-products were removed 
by filtration, and the recrystallization of intermediates was eliminated. 

The method described in Merrifield depends on the attachment of 
the first amino acid of the chain to a solid polymer by a covalent bond, the 
addition of the succeeding amino acids one at a time in a stepwise 
manner until the desired sequence is assembled, and finally the removal 
of the peptide from the solid support. The intermediate peptides are 
purified, not by recrystallization procedures, but by dissolving away the 
impurities. 

In the present invention, a First Macromolecule is attached to a 
Second Macromolecule, and so forth until a chain of macromolecules is 
formed. Because individual amino acids are not macromolecules, it is 
submitted that Merrifield does not render claim 1 obvious to one of 
ordinary skill in the art. 

The method described in Merrifield differs from the method claimed in 
the present application in the following respects: 

(1 ) the nature of the materials being coupled; 

(2) the nature of the chemical bonds being formed and broken; 

(3) the nature of the solvents used; 

(4) the reagents used in the reactions; 

(5) the reaction conditions; and 

(6) the character of the products produced 

In Merrifield, the reactions are performed under conditions typical of organic 
synthesis, that is, with solvents such as, for example, dimethylformamide, 
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acetic acid, ethanol, and triethylamine. See page 2152, column 2 of 
Merrifield. Claim 1 has been amended to specify that each step of the 
method is performed under aqueous conditions. To retain their biological 
activities, the macromolecules used in the present invention must remain in 
aqueous solvents, preferably under substantially physiological conditions. 
The organic synthetic conditions required for effective synthesis by means of 
the process described in Merrifield would denature most proteins, thereby 
destroying their biological activities and rendering the products useless for the 
purpose intended. 

In Merrifield, the amino acid derivatives that are being coupled are not 
macromolecules. In the method of the present invention, the materials being 
coupled are macromolecules, which are much larger than the amino acid 
derivatives used in synthesis of peptides. Accordingly, claim 30 has been 
added to specify this feature. In view of the changes to claim 1 and the 
features of new claim 30, it is submitted that Merrifield does not render claims 
1 and 30 obvious to one of ordinary skill in the art. 

Claims 19, 20, 26, and 27 were rejected under 35 U. S. C. 
§ 102/103 as being anticipated by obvious over each of Xu et al (US 
6,737,240), Rice et al (US 6,759,036), or Cook et al (US 6,753,423). 
Claims 19, 20, 26, and 27 have been canceled. 

In view of the foregoing, it is submitted that claim 1 , as amended, and 
new claim 30 are in condition for allowance, and official Notice of Allowance is 
respectfully requested. 
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